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Description 
[PIXEL ARRAY] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 92112901, filed May 13, 2003. 
Background of Invention 

[0002] Field of the Invention 

[0003] The present invention relates to a pixel array. More partic- 
ularly, the present invention relates to a pixel array with a 
pixel structure having a shadow pixel to serve as an in- 
putting device in a non-touch panel. 

[0004] Description of the Related Art 

[0005] As information technologies and wireless communicating 
techniques continue to advance, many convenient, 
lightweight and personalized communication products are 
out in the market. The conventional input method such as 
keying through a keyboard or selecting through a mouse 
is gradually replaced by pointing at a touch panel to save 



space. 

[0006] pig. 1 is a schematic cross-sectional view of a conven- 
tional touch panel. In Fig. 1, the touch panel 104 is at- 
tached to a display panel 102. Light from the display 
panel 102 emerges in the direction as indicated by the ar- 
rows after passing through the touch panel 104. Through 
a variation in the electric field due to piezoelectric, resis- 
tivity or capacitor effect when the touch panel 104 is 
touched using a finger or an object, the exact position of 
the touched location can be found. 

[0007] However, the aforementioned screen touching method re- 
lates to the "contact-pressure" type of sensing and hence 
only has a limited resolution. Moreover, too much contact 
pressure applied to the touching screen during an input 
operation can easily damage the display panel. 

[0008] Furthermore, because the touch screen is attached to the 
outermost layer of the display panel, light from an image 
has to penetrate through the touch panel. With the touch 
screen blocking off some of the outgoing light, brightness 
level of the display will be reduced. To increase the 
brightness level, more electric power has to be supplied to 
the display panel. Ultimately, there is a possible reduction 
of working life. 



Summary of Invention 

[0009] Accordingly, one object of the present invention is to pro- 
vide a pixel array with a plurality of pixel structures each 
having a shadow pixel to serve as an inputting device in a 
non-touch panel. 

[0010] a second object of this invention is to provide a pixel ar- 
ray relying on sensing the electromagnetic radiation emit- 
ted from a shadow pixel to determine its actual location 
and hence increase the positional resolution of a display 
panel. 

[001 1] a third object of this invention is to provide a pixel array 
that does not require any touch screen over a display 
panel. Hence, the light emission efficiency of the display 
panel is brighter and possibility of damage to the display 
panel due to contact pressure is prevented. 

[0012] jo achieve these and other advantages and in accordance 
with the purpose of the invention, as embodied and 
broadly described herein, the invention provides a pixel 
array for a non-touch input panel. The pixel array com- 
prises an array of pixel structures. Each pixel structure at 
least comprises a sub-pixel and a first shadow pixel. The 
first shadow pixel is positioned on one side of the sub- 
pixel. Furthermore, the first shadow pixel is fabricated us- 



ing a material capable of producing electromagnetic radi- 
ation in the invisible portion of the spectrum. 

[0013] | n the aforementioned pixel structure, the first shadow 
pixel in the pixel array is set to emit one of two types of 
electromagnetic radiation. For example, the first shadow 
pixel is divided into an area with shadow pixel and an- 
other area with the shadow pixel removed (or not formed 
in the first place), wherein each of the shadow pixels has a 
different linear dimension (length), each of the shadow 
pixels has a different lateral dimension (width), each of 
the shadow pixels is fabricated using a different material, 
each of the shadow pixels emits electromagnetic radiation 
at a different wavelength and each of the shadow pixels 
has a different reflectivity so that a logic "0" and "1" signal 
can be produced. 

[0014] | n addition, a second shadow pixel may be introduced into 
each pixel structure. The second shadow pixel is posi- 
tioned on the other side of the sub-pixel. The second 
shadow pixel is fabricated using a material capable of 
producing electromagnetic radiation in the invisible por- 
tion of the spectrum. 

[° 015 ] Similarly, the second shadow pixel in the pixel array is set 
to emit one of two types of electromagnetic radiation. For 



example, the second shadow pixel is divided into an area 
with shadow pixel and another area with the shadow pixel 
removed (or not formed in the first place), wherein each of 
the shadow pixels comprises a different linear dimension, 
each of the shadow pixelshas a different lateral dimen- 
sion, each of the shadow pixels is fabricated using a dif- 
ferent material, each of the shadow pixels emits electro- 
magnetic radiation at a different wavelength and each of 
the shadow pixels has a different reflectivity so that a 
logic "0" and "1" signal can be produced. 

[0016] The pixel array of this invention comprises a plurality of 
pixel structures each having a shadow pixel suitably posi- 
tioned for producing an electromagnetic radiation. There- 
fore, a sensor can be used to locate the shadow pixel 
emitting the electromagnetic radiation. Hence, the pixel 
array can be used to construct a non-touch display panel. 

[0017] Because the display panel having the pixel structure of 
this invention utilizes the electromagnetic radiation from 
the shadow pixel to locate position, a resolution higher 
than the conventional touch screen method is obtained. 

[0018] | n addition, there is no need to mount a touch screen over 
the display panel when the pixel array of this invention is 
used to construct a non-touch display panel. Conse- 



quently, the display panel not only can have a brighter il- 
lumination, but can also avoid possible damage to the 
panel due to contact pressure. 
[0019] it is to be understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 

the invention as claimed. 
Brief Description of Drawings 

[0020] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 

[0021] pig. 1 is a schematic cross-sectional view of a conven- 
tional touch panel. 

[0022] pig. 2 is a plane view of a pixel array according to one 
preferred embodiment of this invention. 

[0023] Fig. 3 is a diagram showing the setting of the shadow 

pixel in each pixel structure to a different electromagnetic 
radiation state so that each pixel structure is able to dis- 
play a different radiation emission signature according to 
a first preferred embodiment of this invention. 



[0024] pig. 4 is a diagram showing the setting of the shadow 

pixel in each pixel structure to a different electromagnetic 
radiation state so that each pixel structure is able to dis- 
play a different radiation emission signature according to 
a second preferred embodiment of this invention. 

[0025] pig. 5 is a diagram showing the setting of the shadow 

pixel in each pixel structure to a different electromagnetic 
radiation state so that each pixel structure is able to dis- 
play a different radiation emission signature according to 
a third preferred embodiment of this invention. 

[0026] Fig. 6 is a diagram showing the setting of the shadow 

pixel in each pixel structure to a different electromagnetic 
radiation state so that each pixel structure is able to dis- 
play a different radiation emission signature according to 
a fourth embodiment of this invention. 

[0027] Fig. 7 is a diagram showing a group of sixteen pixel 
structures assembled to form a byte according to one 
preferred embodiment of this invention. 

[0028] Fig. 8 is a diagram showing a sensor activated to carry out 
inputs through a display panel having the pixel array ac- 
cording to this invention. 
Detailed Description 

[0029] Reference will now be made in detail to the present pre- 



ferred embodiments of the invention, examples of which 
are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the 
drawings and the description to refer to the same or like 
parts. 

[0030] pig. 2 is a plane view of a pixel array according to one 

preferred embodiment of this invention. In general, a dis- 
play panel comprises a plurality of pixel structures orga- 
nized into a regular array. To simplify the drawing, only a 
few pixel structures (6 in Fig. 2) are shown. Furthermore, 
the pixel array of this invention can be applied to both 
liquid crystal display panels and organic electrolumines- 
cent display panels. 

[0031] As shown in Fig. 2, each pixel structure 200 in a pixel ar- 
ray at least comprises a sub-pixel 202 and a shadow pixel 
204. Each sub-pixel 202 displays a color such as red (R), 
green (G) or blue (B), for example. The plurality of sub- 
pixels 202 are set to form a specific pattern including, for 
example, a mosaic pattern, a triangular pattern, a strip 
pattern or a four-pixel (RGGB) pattern (not shown). 

[0032] The shadow pixel 204 (or the X shadow pixel) in the shape 
of a longitudinal strip is located on one side of the sub- 
pixel 202 within the pixel structure 200. The shadow pixel 



204 is set up in a non-transparent region of the pixel 
structure 200, for example. The shadow pixel 204 is fab- 
ricated using a self-activated or externally activated ma- 
terial capable of producing electromagnetic radiation pri- 
mary in the invisible part of the electromagnetic spectrum. 
The invisible electromagnetic radiation refers, for exam- 
ple, to fluorescent light, infrared or ultraviolet light. Thus, 
through the incorporation of a shadow pixel 204 to each 
pixel structure 200, the pixel array is able to produce in- 
visible electromagnetic radiation for determining its actual 
emission location relative to the panel. 
[0033] Aside from the shadow pixel 204, an additional shadow 
pixel 206 (or the Y shadow pixel) may be incorporated 
into each pixel structure 200. The shadow pixel 206 is a 
longitudinal strip set up on the other side of the sub-pixel 
202. Similarly, the shadow pixel 206 is set up in a non- 
transparent region of the pixel structure 200, for exam- 
ple. The shadow pixel 206 is fabricated using a self- 
activated or externally activated material capable of pro- 
ducing electromagnetic radiation primary in the invisible 
part of the electromagnetic spectrum. The invisible elec- 
tromagnetic radiation refers, for example, to fluorescent 
light, infrared or ultraviolet light. With the addition of an- 



other shadow pixel 206, the capacity to detect and locate 
the electromagnetic emission relative to the display panel 
is further enhanced. 

[0034] The shadow pixel 204 (or the shadow pixel 206) is indi- 
vidually set to one of two different types of electromag- 
netic radiation states. Hence, a detector set to pick up 
signals from the shadow pixels 204 is able to receive one 
of the two radiation states from the shadow pixel 204 (or 
the shadow pixel 206) and convert the radiation signal to 
a binary bit such as a logic "1" or "0". Thereafter, through 
a combination of the binary signals, the pixel array is able 
to produce a unique digital code. 

[0035] pig. 3 is a diagram showing the setting of the shadow 

pixel in each pixel structure to a different electromagnetic 
radiation state so that each pixel structure is able to dis- 
play a different radiation emission signature according to 
a first preferred embodiment of this invention. In Fig. 3, 
the shadow pixel 304 (the X shadow pixel) is used as an 
illustration for two neighboring pixel structures 300 and 
310. A shadow pixel 304 is set in the pixel structure 300 
but the pixel structure 310 has none. Since the pixel 
structure 300 and the pixel structure 310 are in different 
radiation states, a binary bit such as "0" or "1" can be pro- 



duced for detection. Likewise, the shadow pixel 306 (the Y 
shadow pixel) can be similarly arranged. 
[0036] pig. 4 is a diagram showing the setting of the shadow 

pixel in each pixel structure to a different electromagnetic 
radiation state so that each pixel structure is able to dis- 
play a different radiation emission signature according to 
a second preferred embodiment of this invention. In Fig. 
4, the shadow pixels 404, 414 (the X shadow pixels) 
within two neighboring pixel structures 400 and 410 are 
used as an illustration. A wider shadow pixel 404 is set in 
the pixel structure 400 while a narrower shadow pixel 414 
is set in the pixel structure 410 so that the pixel struc- 
tures 400 and 410 have different electromagnetic radia- 
tion states (due to a difference in width). Likewise, the 
shadow pixels 406, 416 (the Y shadow pixels) can be sim- 
ilarly arranged. 

[0037] pig. 5 is a diagram showing the setting of the shadow 

pixel in each pixel structure to a different electromagnetic 
radiation state so that each pixel structure is able to dis- 
play a different radiation emission signature according to 
a third preferred embodiment of this invention. In Fig. 5, 
the shadow pixels 504, 514 (the X shadow pixels) within 
two neighboring pixel structures 500 and 510 are used as 



an illustration. A longer shadow pixel 504 is set in the 
pixel structure 500 while a shorter shadow pixel 514 is 
set in the pixel structure 510 so that the pixel structures 
500 and 510 have different electromagnetic radiation 
states (due to a difference in length). Likewise, the 
shadow pixels 506, 516 (the Y shadow pixels) can be sim- 
ilarly arranged. 

[0038] pig. 6 is a diagram showing the setting of the shadow 

pixel in each pixel structure to a different electromagnetic 
radiation state so that each pixel structure is able to dis- 
play a different radiation emission signature according to 
a fourth preferred embodiment of this invention. In Fig. 6, 
the shadow pixels 604, 614 (the X shadow pixels) within 
two neighboring pixel structures 600 and 610 are used as 
an illustration. The shadow pixel 604 located in the pixel 
structure 600 is fabricated using a different material, a 
material having a different emission wavelength or a dif- 
ferent reflectivity from the shadow pixel 614 located in 
the pixel structure 610 so that the pixel structures 600, 
610 have different radiation states. Likewise, the shadow 
pixels 606, 616 (the Y shadow pixels) can be similarly ar- 
ranged. 

[0039] | n pigs. 3 through 6, the pixel structures are fabricated 



with different electromagnetic radiation states. However, a 
pixel array may contain pixel structures having identical 
or different electromagnetic radiation states. 

[0040] pig. 7 is a diagram showing a group of sixteen pixel 
structures assembled to form a byte according to one 
preferred embodiment of this invention. As shown in Fig. 
7, the pixel structures 200 within a byte can have different 
radiation states depending on the actual setup. In general, 
for the shadow pixels 204 (or the shadow pixel 206), the 
pixel structure with a shadow pixel is defined as "1" and 
one without a shadow pixel is defined as "0". If all the 
shadow pixels 204 within this byte are scanned, a group 
of digital codes as shown in Fig. 7 is obtained. Further- 
more, if all the shadow pixels 204 and 206 within this 
byte are scanned, another group of digital codes as shown 
in Fig. 7 is obtained. Hence, by dividing the pixel array 
into bytes each with a different value (digital codes) and 
associating each location (on the display panel) with a 
corresponding digital code, an exact location on the dis- 
play panel can be obtained through the digital code. 

[0041] | n the pixel structure or pixel array of Figs. 2 through 7, 
locations can be found with the X shadow pixels alone. In 
practice, the presence of Y shadow pixel in each pixel 



structures provides two additional advantages. When the Y 
shadow pixels are combined with the X shadow pixels, the 
number of distinguishable digital codes that can be pro- 
duced from each location is increased. For example, with 
the X shadow pixels alone, a byte containing n pixel 
structures can locate 2n locations. However, if both the X 
and the Y shadow pixels are deployed, altogether 2*2n lo- 
cations can be located. Another advantage is that a dis- 
play panel having the pixel array of this invention is able 
to identify an exact location whether the panel is oriented 
vertically or horizontally. 
[0042] pig. 8 is a diagram showing a sensor activated to carry out 
inputs through a display panel having the pixel array ac- 
cording to this invention. As shown in Fig. 8, the pixel ar- 
ray within the display panel 700 comprises a plurality of 
pixel structures 702 (only a portion of the pixel structures 
is shown) each having a shadow pixel therein. To input 
data into the display panel 700, a sensor 710 posed over 
the display panel 700 receives the electromagnetic radia- 
tion emitted from the pixel structures 702 to find a digital 
code for the location. Thereafter, using an appropriate 
formula, the location of the sensor 710 relative to the lo- 
cation of the panel can be deduced from the digital code. 



In other words, data can be fed through the display panel 
without actually touching the surface of a touch panel. 
[0043] | n summary, major advantages of this invention includes: 

1. The pixel array of this invention has a plurality of pixel 
structures each having a shadow pixel suitably positioned 
on the display panel to produce electromagnetic radiation 
so that a sensor can be used to locate the shadow pixel 
emitting the electromagnetic radiation. Hence, the pixel 
array can be used to construct a non-touch display panel. 

2. Because the display panel having the pixel structure of 
this invention utilizes the electromagnetic radiation from 
the shadow pixel to locate position, a resolution higher 
than the conventional touch screen method is obtained. 3. 
Because the pixel array of this invention operates as a 
non-touch display panel, there is no need to mount a 
touch screen over the display panel. Consequently, the 
display panel not only can have a brighter illumination, 
but can also avoid possible damage to the panel due to 
contact pressure. 

[0044] it w j|| De apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 



tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



